As generally accepted, alginic acid is a statistical copolymer which is composed of two kinds of uronic acids, D-mannuronic acid (M) and L guluronic acid (G). The M/G ratios seem to widely differ according to the species of seaweeds. The properties of an alginic acid preparation, such as solubility, viscosity and ion exchange ability for divalent metal ions, are closely related to the M/G ratio.1) For example, the alginic acid prepared from a raw material of a high M/G ratio shows higher solubility in acidic solvents than that from a low M/G ratio material. 2) In the course of our studies on the solution pro perties of sodium alginate from various brown seaweeds living along the coast of Japan, the deter mination of M/G ratios of alginic acid prepara tions seemed to be urgent, and the present work was undertaken. The method for determining uronic acids used in this study was identical to that which was reported by HAUG and LARSEN.3)
Experimental

Materials
The following brown seaweeds were harvested from the coast of Japan and used: Oni-konbu Laminaria diabolica, Iroro Ishige sinicola, Neji moku Sargassum sagamianum, Toge-moku Sar gassum micracanthum, Nokogiri-moku Sargassum serratifolium, Yatsumata-moku Sargassum patens, Umitoranoo Sargassum thunbergii, Hijiki Hizikia Fusiformis, Wakame Undaria pinnatifida, and Prior to use, the resin was acti vated with 2N sodium hydroxide for 24h, and then was transformed to acetate form with 2N acetic acid. Fifteen ml of the hydrolyse was put on the top of the column and eluted by a linear acetic acid gradient from 0.5N to 2N, and 5ml-fractions were collected. The flow rate was 0.3ml per min.
The orcinol reaction was employed for the quanti tative determination of uronic acids. The green color developed by the orcinol reaction was moni tored at 663nm with a spectrophotometer. The Table 1 . Mannuronic acid to guluronic acid ratios (M/G) of alginate preparations from various brown seaweeds, together with some related data * in 15ml of hydrolysate of sodium alginate.
Since the mannuronic and guluronic acids have the same constructural formula, the M/G ratios are culculated from the values of mass of uronic acids obtained.
calibration curve of uronic acids was obtained with a mannuronic acid standard.
Results and Discussion
A typical chromatograph pattern of the hydroly sate of a sodium alginate is shown in Fig. 1 . Three well-separated peaks appeared.
Reffering to the reference concerned, it was considered that the first peak was composed of neutral sugars, the second of guluronic acid, and the third of man nuronic acid.5) Then all fractions of the second and the third peak were combined and determined for guluronic and mannuronic acids, respectively. The data obtained are shown in Table 1 , together with intrinsic viscosity values, the contents and yields of alginic acid from the brown seaweeds analysed this time. The M/G ratios varied rather widely according to the species of seaweed, ranging between 0.34 and 1.79. Haug has observed the seasonal and anatomical variations of the M/G ratio. As to the later variation, differences were recognized between frond and stipe.7) The sea weeds used in the present study were mostly harvested in spring, and sodium alginate was pre pared from a mixture of frond and stipe of each seaweed.
The correlation coefficient between the M/G ratio and intrinsic viscosity of an alginate was estimated to be 0.34 by the method of concurrent deviation. Therefore, the M/G ratio of sodium alginate may not correlated to its conformation in solution.
On the other hand, the correlation coefficient between the M/G ratio of sodium algi nate and its yield was estimated to be as high as 0.86. This work was supported in part by a Grant-inAid from Q. P. Corporation, to which the authors are grateful.
